ATP-sensitive potassium channels mediate dilatation of basilar artery in response to intracellular acidification in vivo.
During cerebral ischemia, both hypoxia and hypercapnia appear to produce marked dilatation of the cerebral arteries. Hypercapnia and hypoxia may be accompanied by extracellular and intracellular acidosis, which is another potent dilator of cerebral arteries. However, the precise mechanism by which acidosis produces dilatation of the cerebral arteries is not fully understood. The objective of the present study was to examine the mechanisms by which intracellular acidosis produces dilatation of the basilar artery in vivo. Using a cranial window in anesthetized rats, we examined responses of the basilar artery to sodium propionate, which was used to cause intracellular acidosis specifically. Expression of subunits of potassium channels was determined by reverse transcription and polymerase chain reaction (RT-PCR). Topical application of propionate increased diameter of the basilar artery in a concentration-related manner. Propionate-induced dilatation of the artery was attenuated by glibenclamide, an inhibitor of ATP-sensitive potassium channels. However, inhibitors of nitric oxide synthase (N(G)-nitro-L-arginine), large-conductance calcium-activated potassium channels (iberiotoxin), and cyclooxygenase (indomethacin) did not affect the vasodilatation. Expression of mRNA for SUR2B and Kir6.1 was detected, with the use of RT-PCR, in the cultured basilar arterial muscle cells. The findings suggest that intracellular acidification may produce dilatation of the basilar artery through activation of ATP-sensitive potassium channels in vivo. Kir6.1/SUR2B may be the major potassium channels that mediate propionate-induced dilatation of the artery.